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Abstract; The roles of three kinds of pretreatment technology
(ozone + online coagulation + ultrafiltration (process 1),
2 ) 9

prechlorination—+ ultrafiltration (process 3)) in delaying the

ozone —+ ultrafiltration ( process and ozone -+

ultrafiltration membrane fouling were explored in this paper.

The results show that the critical flux of three processes ar
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e 86.5, 59.8 and 68.1 L+ (m* « h) ', respectively. Of the
three processes, the critical flux of process 1 is the largest,
with the longest stable operation time (about 190 h), and can
control membrane fouling to a certain extent. This can be
explained by the adsorption that organic pollutants are
adsorbed by colloidal particles, which can reduce the contact
and interaction between organic pollutants and membrane
Process 3 is

interface by the membrane sieving intercept.

followed with the best performance in controlling and
alleviating membrane fouling due to the change of organic

of NaClO: 1)
flux declined and hydrophilic-hydrophobic

molecular characteristics under the effect
membrane’ s
property changed; 2) the increasing electronegativity of cake
layer promotes the water-backwash to remove the remaining
matters and dissolves the organic matter, which results in a
good trans-membrane pressure recovery. By scanning with
the electron microscopy (SEM), it is found that the soft filter
cake layer is adhered on the surface of the ultrafiltration
membrane and membrane hole is blocked by pollutants. The
infrared spectroscopy study finds that the membrane surface
properties are changed as some groups on membrane are

oxidized by oxidation pretreatment and chemical cleaning.
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Tab.1 Water quality of different water
’ treatment process
N N o(CODMy)/ UVasy/ o(TOC)/ o )/
(mg+ L") em ™! (mg+L 1 (mg+L1
b b
8.4 3.71 0. 069 3.76 0. 24
8.4 3.32 0.063 3.21 0.22
. ’ 8.2 3.28 0. 049 2.97 0.18
s 03, 8.0 2.61 0.048 2.42 0.15
8.0 2.41 0. 046 2.12 0.14
(O3 (H,0,).UV/H,O0,
’ 1.2
7 1.
b ’747&) . b
’ - (PVO)
1.00 1.65 mm, 11 000 ,
[9-11] 40 m®, 2.4~6.4m* « h',
b
2 N
Lai H* , . .
CLi b PLC(programmable logic controller)
’ b
b
, LQi P s
2
’ ) Tab. 2 Characteristics of ultrafiltration membrane
Kim 0
b .
- /Da 50 000
, , /mm 1. 00
/mm 1.65
s . /m 1.715
16
. Wang ’ /m? 40. 00
s /(9 42.00
Zeta (pH=7)/mV —12.60
/(L+ (m?«h)~1 178.00
’ /MPa 0.05~0. 08
2
1.3
b
( 3 , 1 +
) ( ) + . 2 + . 3
- +
’
3 3
A ’
2
2.1
1.1 1, 2 3 2~5
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Fig. 1 Flowchart of pilot plant apparatus
3
Tab.3 Operating parameters of ultrafiltration combination technology
o /(L -+ /
/" / (m? o b)) /b /min (mg+ L)
1 6.5~18.5 62.5 0.5 30
2 10.8~27.2 62.5 0.5 30
3 21.2~29.2 62.5 0.5 30 1
50 _ 50 - 50
o KK L o BUK o JRK
40} o kK 40 o © Btk 40 o Rk
a JEH K a K a itk
= 30} = 30t = 301
z = 4 z
7! (m ==
20 ¢ 20 o0, 5,° 8201
= . ol T oe #
10+ o HE % 10jg =™ ®© B 10
(=) o
s © " il R AT
0 () lassssasnsonnnnnnnnnns () fasssnssmmmmanannonnn
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
FEARTS e P s
al#1 b L7 2 cT%#3
2
Fig. 2 Removal of turbidity by different processes
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Fig.3 Removal of UV,s, by different processes
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Fig. 8 Operation state of process 1 after

chemical cleaning
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Fig. 9 Measurement of citical flux of different ultrafiltration combination processes
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Fig. 10 Comparison of SEM of membrane
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Fig. 11 Infrared spectrogram of membrane with and without fouling
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